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Abstract 



A peripheral portion of the silicon wafer (1) which has an oxide film (3), a nitride film or an oxynitridation film formed 
thereon is immersed in a pretreatment solution (2) and rotated to decompose the respective film, and to remove 
impurities on the peripheral portion. In a second step the silicon wafer (1) is arranged in a slant position, and 
decomposition of the oxide film (3), the nitride film or the oxynitridation film on the rest of the wafer (1) and 
recovering impurities on the rest surface are performed by dripping an impurity recovering soluti on on a lower 



portion of the wafer and collecting the impurity recovering solution after a certain period of time. 
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(71>mKA 000006013 

JOC*«WlDGWtcoi^-TH 2 * 3 * 
<72>*WHf * ttft) 

jteec»^«flapc^rt~TQ2#3** h 

<7Z)«*m «* 01* 

JCMBTttttJEZiKB rtrTi 2 * 3 4} 3 



(54) [ft9|attM ^ | J3>^x/\^<n^tt%fei«c^^ < *:rjc^<?og5ar 

(57) CSttl 

J* £ ft fcS* U 3 £m«B 0>TO«!*l «a»x T**SIZ. 
M<T> * SMUtt T > * <fc d tfEUKtfa £ J: 

u s"Jav^iM«Bfiy^cfci:j:,rwo)Hft 
fbR. asrbi»a/s:iiaifbaftK*^i»T*fc«izT««i 

SEHttT*S2X«*JB3\ 



1*1 





a) tern 

sfcs*r*sixfis»L*:fi* ±se^jav?iM0) 

X j \*B O^F WtWHtt* 3u 

stftttrssMtia. i seas <d u 3 v^i^db^m 

<tt«T»3*a;*T*Ci:lzj;^r, ±i£»ft«, SfcK 

Cl**ifi 4] f U3V9X»d)ft»fct*a>4tB4>7l1 
Vwmmt. ±S£»*ja 3ie«<J)S5 2XI5lz^-iTf7d 

ct^^iatr^a^ia i 3 fcii 2ie«o)^u 3 v^x 

S3 WaaiJffBSfci: Ur;fi« 3 0-0. 01 

Sfzli 4I£«<D^ y 3 XyN^ffltD^FHI^IaWX^a* 
CU^rt 5] »i Xfilrm>r, *t«a i2JB;855!IZS;3 

Cl*^ia 73 332XfIlZfcl*T\ •vU3^lAOj| 

>fiT**SL ±a^y 3 yoz^tv&azti&mm 

25^ffi<J)^H^^KiT^jft. fcJttfjLfe^y 3 

x / \ a) is ^ ju o) & cB <D & 5 is) «z r * * & £ 01 * tz 
Z £ t r 5 S"J 3 V $ X n^B ©^««ie»x» 

a* 

a, ±ies"J3v^xy\(j)T^fiz^w»rtsiaxffi»)««5ii 




»fii^jdi^n/h^u 3vt> xyNfl>asa^j!!iJM)af»iz 
Hti>r**«L 3 vox/>«-t(Dag3^*iaa 

»ft«, fflftwa^tt»<baft»^«T^t«iz±ie 

ffiffcK 3k ttflftftSftW r * *tlz.t$gaS3*B 
±S£t» U3 V^XMflT^IZTOSttaxfflfc)* 

3 X/^ffia^ttfclsItMKS. 



Co o o 1 3 

b 0)^*6 to® ax^s (D»aizKi r 

CO 0 O 23 

Cte*<J)J*i«3 *»S2 7 Q y^^/W 
*<Df£»tS*W«TS*:«>IZ|*, g|& 7 Pt^±«lZtD 

^jaxra^^u- vftfcttiz. ^xy^tw^ai 

^U3 V^Xy^^a0<D^«^i^l$^tt^M-< 

ft«HIZ*»<C55»«>aaT. ZV>tz®. fU3V^X 
J: ? ' W a 0)ttf£ J: «DBBiitt*IC« r ^5 C h \t*m »5= 

C0 0 0 33 Wxtf, MftW (S i 02) 
(Si) ^Xy\^ffi(D^ja^W»j<D3:5ti£t LT\ ?i* 
JCy< HFas?a3/ittHF^58$»|zj:y^U3V^Xy^ 

3fe^/f^^ai5lg^77 ^THJI^WSIZ J: y®tfX»4i 

C0 0 0 43 **|Z2¥L<tt, ^Uav>Xy>M5FH 

F»j«^s?ras»izraL;e«). KftR^HFa^fc-s: 
Ssti^w^AJR ^> c«ea i P2- i 927 s o^i2i& m 

U ^U3V^Xy^T^lzaaUft:J5JC5«g»|Z^«|z 
* ( rdWh*J Vbl.37 r215S(1388)) . 



BfcBtsyBrfTSXHSai*. JSJ&»a&iKjcl!*:hA< 

L"C;«;B£«&T5> C * Extended Abstruct of the 16t 
h Conference on Solid State Devices and Materials 
* A. Shiraazaki, H.Hi rat *uk a, Y. Matsushita and A.Yoshi 

i p. 281 1984) . a tomitm^MaTZXitt 

ttttttl4ftdfct HF*&aiZJ:*tflWX*i*JK 

y. TiM«ORxr^ c ra«fc*j vbi.ss 177a isa 

f r J3 V>X/>*ai^iBfl)Kft»fcjgj55*-CT^I4i 
ttfcSMRU S>y3V^IvHBrtO)-6IWIZ*a*J5JB 

C»ra¥2- 2 7 2 3 3 9^£|fi) # frSSKftRSfc-? 
f3-23934 3^&|§) . 

co 0003 aift. 71,-L u^/a^a&^w&atfs* 
sis £ 75 * vHa^wxo>)W2:jKa v»»s»jtf iz 

to O 07] 

hf**;*. fc'**<»(5]raaiZfcurfcJ5JS^fll*£** 

irfam s>y 3 v^xv^eE^ffiovFwnj^igiiKT 

X^«fficj)TI^^@lteT^«^ H Fasrs.TttSiC^ 
«Ai^rf^tir. 3/=HF^jS$«^;«TL/i:t6^, )*;8l 

i'bW£tejda»ffcRoo«/9£#<T*CfclZJ:y. J5JC 

«iz#05s% * * Kft m ^y*to& $ * izb a u fc 
y* ^i^^fflsrr^siteta^s a/z*»ftx*i£ 

Sl^^Otfi^lZtt, HF 1**21**^*^3 

y s «3»5*/U 3 V-JJl^*fflZ)i^T?ttT 

2 o)8SH a ttlgJsft X ^ffii*i V I* *> r> B r> 

CO 0 083 Sfcfc, f J Ziv^xy\*£Ba)^|^fti: u 
rtCfiT* B*tmt v u 3 yt> x v^ffiizjc** 

ziv^xM^ffi^ffirtr^^iza^^^^rs y, 



^ xn a)fc2S * v U TV» t; v hW<o«(tt iz j; y */ u 

3 X/vjg3ft5SRff^|zai^^ifctttt^W^W(D 

ttSfclZSaftttl^olZTN^TJ* Lft>U 

ft? I* ^ X ^ 0)»5S * r y 7^ tf V * v h 5? izjgflfe r * 

s"J3v> x o^flj^w^ti £ t»r±m®tor% 

<D/t*K +d<iw«^«r>xjt^«diiaaiz^^ 
co 0093 ^Wttcco^d'iciiaiza^TSiw^ 
fcfccoTS ^>t\ *>y av^x^^ffioi^i^a^Wfjii 
<t<«wr^/tdhiz. t/y av5x^agsp<j)sw«tt555 
*«j^iiwxt!T, ^y a v^x^ajAs^pts^iz^sr 

Jdl#tlfc^U Z1V^X^*£BcD^««j^@IttT^PS|- 
^ ^ J: d tflsJiHrtj-S: feJ: t o>«S r ^ c fc *s 
Co o 1 03 

caa^«i»r^/=dt)d)^&3 »i cD^iz^^^ya 
v>x^*iBa>3Fwiwiitt*atfc ^aaiz«rb». srt 
wafett»ftsft:w^j5S^n/=fy 3v^x/>o)jg« 
*fflcj)±i£R =swsflfim3B««m^ r * t n \z± 
se«3*a5a)^w«9^xr^*ix«^MiL^«, ± 

5£S>y 3V^XM00««giUi^0)3HB0>TH«5^lslJJsr^ 

Co 01 13 jS2a)9gaHlzt£*vy q v^x/%Mo>7 

ttitaii^)»5ffizajs u ±se^y 3 vox/^^(Bli^g■^ 
ctizj:^>r±£dg25(j)fiftfk«» srtwt^ttfififtsft: 

co 01 23 ss3<Die^iz^^^y 3 v^x^xffia)^ 

fctiteS&ZtitzV*) 3V^X/\^«»^-ttrKa L, T 

8» it ft «»ft sfbR ^» r * fctt iz^h«5 r % 

352Xli^»r^0)r3S *♦ 

co 01 33 »4(D^i:^^ij3^i^ffi(j)^ 

tm®VX*2:\Z* % 1 0)?e9!lZiSl^^^y 3 V^X/\0) 

OJB^XISIzjr-DrfTdfeOTft 
CO 01 43 *3<DS5WlZ«^e/y 3V5lA*ffi«J)?F 
W^lilttX^aii. tt«JfIffl583Rfc LrifiJ«3 o— o. o 

CO 0 1 33 3»0<J)«qqiz«^f 'J 3 V^Xv^ffidVF 

w«ji°iax^2tt. ssixiiizfct^r. W5aum*$«izi§ 



co 0 16) 3&7<D?8««i::#*^'j 3 yvz/s&mn* 
ft&feltts^&BL 582i*iiz&or. ^'jaVJI^O) 
na**jii***ffiiz*t tr 3 o~o. s.a tT^fe^Ta 

COO 17] »8 0)5Bqi||Ztl^^U □V^Xyvaffitf)^ 

S;firs*fiL -tsevy 3vox^;sf-a)i«»:£i&iBii 

KfbW. 3fbR£*:l*«fbafbK*£l8T*i:«lZ±S£ 
«53£ffia>**«&Sfta£TS*fiL *>«£tf±£S"J3V 
0Xv\(D»3JU#j)3ffl(D^Kto£PittT**fc£<i* 
tzt<T)7?& *♦ 

too 183 JBOO^BWIltti^Uav^ry^tlHfl)^ 
i*8Hlitt*SSI*. &BlZKfbR. SftRafcttRfcffifb 

Tur±se»ft«, sfbRSfciiRfMfbR&Mffr* 

CO 0 1 9] Si 0<D»W=«*S'iJ 3V0£m«£H(J> 
TO«Ml«KRai*. SffilZRfbR* SfbRJfcfcttKfbS 
fbR ATOtf * ft* ^-'J 3 X »<J)a»Stt*lilJHXK 

<DKftR, £fb«afcttKfb»b«*ia«T*i:ttlz± 
R. $fbRafctt«fbffifbR*£«rofcttlZ±£*3 

«ffi ath $nt£ u ^ u 3 yv x ? a rse 

*:»*»TLr±!2*««*o>KfbR. SfbRA/blXtt 
fbafcR*«RT*fc«IZ'FWft*aWT5*«. &<£ 

CO O 203 

XROMR1. *»W<0X»tf)JBa8i l=J:^S"J3V5 
£^*B<D^«t*H«tft$lSJ:tf*d>ailStt. *ffllZ» 
fbR tfJfctti * tl*: 2/ U 3 X n<J>a69£tt*ailffi*» 

iza* U ±s*U 3V^XM$i5iixr^cfclz«i:^r 
±ie«3o)»fb»^«T^t«iz±ieaa33tffi«3)^w 

o)^tt«!«iattr*fc<Dr» y, ttaaiMWfciz^r 
3 v> £>vD«S*affi<DKfcR*£«r*c t iz«t 

r. ^ U3v*XM3fflas¥Qttiz*«T*^i«»ia>* 



fit SB(D»l«?^9a^9 hreWKXS*5fcX\ 
Ltf* <flta UTf U3V^Im<D 1 fiP/rlZ$a *£J5 

COO 21 3 j*£|Z, VU3V»£/\OBKI=ffUim 

ajH*«iz$a5ffi<Dt>u 3v^xy>«spizm*r-5tta 
affl»a*tf^o)na»rii coarse fciz«ty. vu 

3V*£"tt»DKfbR«£MT$«PI?. «23ia#<J> 

aaaa*^ waa3J8»» as at*, r * <d <- z t tn v » 

*S«l> * fcSJS mBtf« < T 

CO 0 2 23 ttfc. *TSaJI«5»)«t LTtt. W*tf3 0 
96-0. O 1 96 L< |*396~0. 196) d)HF* 

*»tf/8lt&tl*» 3 096JU±"^tt^«^SttT/<$^ 
£M(J)*,L;afc£W*ft. O. O 1 96lUT?1*ttaailBi! 

Bass < a*. 

COO 2 33 35SC0)^5fi2. *#g*W<J)»S!!a)»$Sg2|Zj; 

<e>v u 3 x^*ffi(D^i€<4i(a»3m»fe xv* a)»a 
tt. ^ffiizaafbRtfretf y 3 vox 

ttrieau T^lZ^$=8«5@WXffl»$«^$«TLT-XWf 

s»fb« ^ tit iz^w»! «@ia r ^ t a)? » 

CO)J:dlZ^«^(lW«IZ^U 3 V^I/^ffiSI? 

ttrKST*ctizj:y. ^«^awm»$«ttf>J5OT^ 

TT^CfclZJty;«T$aAi±^lzaiC/5:«'), V> J 3 yi? 
xy\ffif*i(7)«g-d^+^^@WA5S-a t^^>. © 

jc«5H6J-s:«rBi«iztt^«fc^u 3 v^iAjitd)- 

«rKlzftat*fc^ »;«<n^aiz^^{Bi^i^gi:^ 

y. isi«!« ^^saiz<£^tttiz^t/ffao>iE«ijadtei± 

COO 2 43 Jtfc, ^««5©W«)8$«^lslittT^P5. V 

y 3v>XM^ng«^-e/tci:izj:yia5BA5vy 3 

X^d>^j«TT^Ci:«*fl«L,r, OXv\T^lzffiaL 
^IlWS»IZSI^^Ctr, OX^A>«oEI«S*'\»X 

COO 2 33 £*|Z. */U 3VOXy\(D«*5*£B«TH 

«5^£5a< «*dizttsaJiu ram*. ^$^®itt»iz^w 

MflPIS JflS» AT ^ C t *>KJCja5»di 

^»r*cfc«9nhT*. J:y(s»XAiS«^^filS5t^ 



coo 26] sea, T-mmwmx&t utol sui* 

H202^H N03#3 096-O. 0 1 96 (fi?2 L < tt 3 
96~0. 0 5%) ^ftfl^tlA=3 0%—0. 0 196 (J?3t 
L<!*396~0. 0396) (I)HF*»«^ H2S04^ 

Fo>5*fttttt, 3 096W±rii«)iid5^auTua-Dr 
ia«iz**&r. o. oi96WT7tt®itta^as£W 
t!TIHttfiiii*tf l>» Aft. ?/U3 V5>X 
fcLTtt. ★^PffilZtt LT3 0~0. ft?3L<tt 

io-2«^a^J7« a. r^tD§3o*j:y^sL>i: 
iziiit t tefttttf x/\±*izfi y»< z k. tfi 
m y. o. s*jcy'j»*t»fc^tt»JssittLfc3«3iid5^ 
XMfia>*sty etas* 

CO 0 2 7] x»d)«aBa. *KW<i)Xaa>*ggB3|zj: 

IX &3fl=BftK tfJBrf ft 'J □ x / ^a)«9« 
«MM&MH=mL. ±E * U 3 V9X 

M^H»«IISL»I, ±I£S"JZi:^xv\Stf! 

SHigitta t tt* iz f-<oi«T» sin t * z t iz j: -d 

y. tt5afjffl»j«izjtDr^y sv^i^om 
ffi(D«ffc»^^« « c fciz jc y»s>dPFWtt5Elwffl» 

«*fiK*Hlfctty. 7l«MSIIRJRS»a)««/\d>»A 

^t«twiiRJ5JC«»o>^a =$8* <• c 1 05 r 9. sjc« 
- mantis \tm m t v y zj y? x /\<d - tr^fz^ 

rttfsjuztt*, iz. ^ntMaaigiizvy 3 v?x 
M^iig^^tirEST^ctiz^y. ^««i@W7ffl)»5ft 

Ztz. V U3 V^X/\«S5*ffl(DaftftR^«r^ 

x M*ffia>¥*3ttiz£:sT r 

*tftt<J>;E3t*ai£*lzfc>_t3-*« C0)J:dlz, m 

-> /hS &ft ftBI* £9) IZ t ~? *j U ZI V X n /MDififflfc 
CO 0 2 8] *£|Z, f U Z) V^Xy\0)fiilrlZf*C^aa 

mnMiraam ovjav^i /\ass3izf*t*T 
*ua«>*stf ^©itx-a *gfc»r*cfcizj:y, s/y 
zjv>x/v«o<j)»rtK^»r^«W7, wju»<d 

%tt$>. ; rw»jsittxaacofle«s-s:izT , a. ^tffffio)* 



Tamils?)*** fcJ5JST**?Etf# < r 
coo 29] a*, ^«ffl)S)flWTira, m 

coo 30] 

*ft^y zjv^x^(D«HWftj9eSMa)^ra 

Coo 31] SBWoraffi4, ^iS. ±E#S63Mia)Jgar 
li«ftK (W^tts io2) bWrt$t\ttz/iJ3 yt?x. 
M|Z-?L^r3iWLft^ SftK CW*I*S i 3N4) v»« 
ftsrtw (s i no) #««f*ftfci'y:i>4xni=6 

IZ, ^«^a«XfflS§«t UTtt«ittfHN03^H202 
CO 0 32] 

CJ5BSM] *MAIZtR*s/y 3 V>XM*flD<J)^ 

IZS-3uritf^T^ 

C0033] IT, f 'J 3 ViJXy>t LTifiSO-f 

a>£i**safbBi (s i 02) ^t,-3»F^^^y zjv^xvn 

£JHl^ C<J)^Xy^|ZN a , Al, F«, Cu(D1 Op 
d bJS&l m I :£;STU ^X r^ggPUU^^ Uft4»55 

wifiizjaiB^ssr^cfcizjry. s»»4,o) Na , A 

I, Fe, Cu^XyMZiSl-lZjriJ, a^&Ji^t!^ 
COO 34] 01 tt-Xtt*|=Jt*tHJa V*XM*ffl 

0)^FHt«elw^xa)^ill5stf^r^ca)r35 y. sizfc 

t^r, 1tt^yZ!V^X/V 2tt1 96HF7j<SS» % 3li 
J»U:V)I«1 *flBIZ^fi| ^ lift 2 0 5f v C7 ^ 
hP-A <DS«!KftlR(Si02) , 4|iaiH£B(Si 
ffi) . Sttfi'^QBIty^Jl/. 6tt0. 396HF/196H 

co 03 s] iut. eizis-D-ra^r^, jty, si 
Ca) o)j:3iza«Kft:R3^JK«B*nft^yav^x 
vm a)aa3««aaJiiB»$a?» 5>i96HF?j<»^2izjt 
jfiu. ^yziv^x/Md)* ffi***v*v?u 

5 8^fflL^riilliT^Ci:IZJ:y % VU3V5IA1H 
3(J)^:Ra±<J)^3S8ftft»3^«, fcfc£L*. CO) 

^y ziv^x^«3<j)a«BaHffi cs I®) 4izai 

ST^ 196HF*afj«^tf^IBIty ^jU3d>e>S*tf^ 
^QBWT^Ct^ 196HF**>«3{)iljg3JU 
a><J)59^iSAT*<J)*Bfrl>£:. ?XIZ, (gj 1 (b) 0)J: 

dtz^y ziv^xa i <j)^«»j{5jitxaB«±iz Lr^k^ffi 

H|Z*t (8) 0)t«m5tifti!TBeaU/i:«. V 



U 3 V* X vM mWJM &SM:R 3 * t 
(^TiglZ^WIWgttXfflJSJfii^s *0. S%HF/1*H 
2027kiS»G5l ml ifiTl^. ajBStt. (gl 1 (c) 
3 l=S*RfbR3 L -§80)3651 6 a" 

?tz. 01 (d) O)J:dlZ-^O)J*«0)$«;Bt<C 

ofcBB«5«5« 6tt, *epd>J: 3 iz^ «J 3 x/\ 1 o>J: 

SSA^T^jf ^ij av^X/M TtVIZESL 

fc@)iK3»ra z#tfmsxwM7 izmmzwt. z<r>m 

co 0 36] a*. 5wa9%tf7*3<u*«nmrft * 
co 037] «-t<j>j:di:Lr(aiR^nsa*nfcAJB 

CO O 383 



C*i 3 



**** 1 sic* (X) 


Na 


10 0 


A 1 


9 9 


Fe 


9 9 


Cu 


9 a 



COO 3 93 *1 ^*^*A>#J;3|Z^£j«:£Sl>lE] 
CO 0 4 0] 

MW<dj»*j JU±a><t3iz, anDSSWzJitil* * 
ffilzSSftR. £fbRa/ilJ»fb£fbRa^jtf2n*s»U 

tsttjt?*, mm^jR^^nmtta^. a*, ass* 

CO 0 4 13 tfc. azo>mi\ZJ;1r\IZ. 



3 X/\3EHtf ?«mi=MT$7ima)*«IBar 

CO 0 4 2] *fc. SS3(D5eWrj:^tt. SffllZfcfb 
R. fift:R5t^tt»ft38ftRdiJKjrt^^^^U3V^X 

L T-2»intt& LfcfclZ*<DfcT»:&*i*T* C fclZ 
<t^. ±£RftR, SfbRafcttfcfbSfbKSSlWT 

V5X^flHrt<j)i5-Ai-H-^/j:lffl»SdSS«fc^^ 1 
fc, S^JftjB &S- Zffilfi IZI*£;K fc */ U 3 V> X /\<J) 

t*. 

Co 0 43] afc, 3&4 0)3g!«|zj:tttf, 38 1<J)*9!IZ 
fci^^f'J 3 V^XAa)3Sggju^<D*flDa>^W«ia)©itt 
at. ±2e5»3tf)5g^5eao)3B2xiiirj:orf7do)r. 

CO 0 4 4] 5S3 0)iS5l!IZJ:tll^ ttflBUJflaSK 

fcUr5fiJ«3 0-0. 0 196d)HF*$Sfc:Sm>*<J) 

S«Hr«ft*ttlzt/U3V^Xy^«»a)Rft:R, s 
fbR2 tt lilt fcSftRSdffT * fc * l=7NNl*ttS? 

Co 0 4 33jt; : , S6a)P6qBiz«£tii£ SiXUlzfc 
mafflfcfcizss^jKD^^aiiz u 

R*fcl2KfbSftR%aiR?*jUI?. W31U^0)*ffl 

^«»?iaiwffio)aD«5-a:iz7'?. -d^ta^wjaAi 
^^izj&uir^ 
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